Lymphomatoid granulomatosis (LYG) is a rare B-cell lymphoproliferative disorder driven by Esptein-Barr virus (EBV) that most commonly affects the lungs, although extra pulmonary sites like the central nervous system, skin, liver and kidney can also be involved. It is microscopically characterized by an angiocentric and angiodestructive growth pattern, predominantly composed by small T-cells, although a smaller population of atypical large B-cells is considered the true neoplastic component. Oral cavity involvement of LYG has rarely been described and the diagnosis of this neoplasm is very difficult. The aim of this report is to present a rare case of LYG affecting an 86-year-old female patient that was diagnosed due to an extensive, ulcerated and painful oral lesion affecting the hard palate. Detailed microscopic evaluation together with a large immunohistochemical study were necessary to achieve the correct diagnosis of LYG.
Introduction
Lymphomas consist of a heterogeneous group of neoplasms with different incidence rate, biological behavior and prognosis; they may originate from either the primary lymph organs (bone marrow and thymus) or the peripheral lymphoid tissues (lymph nodes, spleen and Peyer's patches) [1] . Lymphomas are broadly classified into Hodgkin's lymphomas (HL), which often presents as a nodal disease, and non-Hodgkin lymphomas (NHL), diagnosed in extra-nodal sites in up to 40% of the cases [2] .
Although the head and neck region is considered the second most frequently affected site by extra-nodal NHL, oral cavity involvement by primary or disseminated lymphomas accounts for less than 5% of all malignant neoplasms diagnosed in this anatomical location [3, 4] . The great majority of the head and neck NHL are derived from B-cell lineage, and diffuse large B-cell lymphoma (DLBCL) represents the most common subtype, comprising 30-35% of all cases [5, 6] . Similarly, most cases in the oral cavity are also represented by DLBCL corresponding to more than 50% of the oral lymphomas in some series [3, 4, 7] ; however, many other less common subtypes may also affect the mouth.
Lymphomatoid granulomatosis (LYG) is a rare, aggressive, angiocentric and angiodestructive lymphoproliferative disorder of neoplastic B-cells associated with a large population of reactive small T-cells that commonly involves extra-nodal sites, mainly the lungs. According to the World Health Organization (WHO) classification of hematopoietic and lymphoid tumors, it is associated with Epstein-Barr virus (EBV) infection, which is important not only to its pathogenesis, but also to determine its grading, which will be used to define the most appropriate management [8] [9] [10] .
The occurrence of LYG in the oral cavity is extremely rare and usually represents the dissemination of a pulmonary disease; however, it may occasionally lead to the initial diagnosis of the neoplasm [11, 12] . In this report, we present a case of LYG involving the oral cavity and review the literature of this malignancy involving the mouth.
Case Report
An 86-year-old female patient was referred to our department complaining of dysphagia and oral pain associated with an oral lesion with 4 months of duration. Patient's past medical history included high fever and lethargy 1 month ago, but with no other relevant systemic complaint and the patient did not have any immunodeficiency diagnosed either. Extra-oral examination did not detect any palpable lymph nodes. Intra-oral examination revealed an extensive swelling with a central area exhibiting a deep ulcer with a yellowish irregular surface affecting the left side of the hard palate (Fig. 1a) . Computed tomography (CT) scans revealed a large hyperdense mass obliterating the left maxillary sinus (Fig. 1b) . Right kidney and the liver also demonstrated hyperdense nodular images, as well as the lungs, which revealed a large bilateral mass (Fig. 1b ).
An incisional biopsy was performed and microscopic exam showed a polymorphous lymphoid infiltration, composed by scattered histiocytes, a large number of small lymphocytes, and few large atypical lymphoid cells presented in an angiocentric and angiodestructive distribution pattern exhibiting large areas of necrosis. Perineural invasion was also easily observed (Fig. 2) .
Immunohistochemistry confirmed the lymphoid nature of the disease with a diffuse positivity for LCA. Small T-cells predominated and were demonstrated with CD45RO and CD3 reactions. Many cells were also positive for CD43 (Fig. 3 ). Macrophages and plasma cells expressed CD68 and VS38c positivity, respectively. Perforin and granzyme cytotoxic granulations were negative, as well as CD56 and CD30. Scattered large atypical B-cells were revealed with CD20 antibody and a slightly more diffuse staining was obtained using CD79a. S100 and CD34 were negative evidencing only normal neural and vascular structures, respectively. Proliferative index measured by Ki67 staining in those areas with a higher number of CD20-positive cells achieved approximately 20% and some of the larger atypical cells were also positive for Ki67. EBER (Epstein-Barr encoding region) in situ hybridization was used to demonstrate EBV presence, which was observed to be restricted to few, predominantly large cells consistent with neoplastic B-cells (Fig. 4) . These immunohistochemical findings together with the angiocentric/angiodestructive microscopic features and the patients' clinical presentation led to the diagnosis of LYG and, according to the current WHO grading system, the lesion was classified as LYG grade 2. The patient was referred for oncological therapy, but she died before any treatment could be performed.
Discussion
LYG was first described in 1972 as a lymphoreticular proliferation characterized by a polymorphous lymphocytic infiltrate containing small lymphocytes, plasma cells and atypical lymphoid mononuclear cells [13] . Currently, LYG is understood to be a neoplasm of B-cells driven by EBV, even though T-cells predominate in the infiltrate, in which the neoplastic lymphoid cells form infiltrative nodular lesions and destruction of blood vessels. The term "granulomatosis" refers to the central necrosis of this lymphoid aggregation, and not to a true granulomatous inflammation [12] [13] [14] .
LYG is diagnosed more commonly in males (male/ female ratio 2:1), typically between the fourth and sixth decades of life [15, 16] . Lung involvement is present in virtually all cases more frequently as individual nodules; however, similar to our report, cases describing LYG presenting as large pulmonary masses have also been described [17, 18] .
In addition, other organs may also be affected, including the skin, kidneys, central nervous system and liver [19, 20] . As demonstrated in the present report, extra-pulmonary LYG is typically observed in conjunction with lung involvement, although it may rarely be diagnosed as isolated diseases [14] .
Clinical features of LYG are usually related to the respiratory tract and include cough, dyspnea and chest pain; other non-specific symptoms are common, including fever, malaise, weight loss, fatigue and arthralgia. Diagnosis may be difficult, resulting in delayed treatment of the patients [14, 21] .
Oral cavity involvement by LYG has been rarely reported and Table 1 summarizes the main clinicopathological features described previously. Only in two cases, as also shown in the current report, female patients were affected [22, 23] . The mean age of the patients reported with oral involvement was 55.2 years old, even though the youngest patient reported was 15 years old [22] . Unusual clinical symptoms included headache, nasal congestion, dysphonia [23] , hoarseness, labial and eyelid edema [24] , haemoptysis [11] , epistaxis [24] and jaw pain [11, 25] . Hard palate and gingival mucosa were the most affected intra-oral sites [11, 23, 25, 26] . Other case reports that mentioned oral cavity involvement did not specify the affected sites, presenting them as "multiple oral ulcerations" or other similar terms [12, 22, 24, 27] . Although there have been few reports of LYG with oral involvement, it is hypothesized that oral manifestations, as also believed for the involvement of other extra-pulmonary tissues, seems to represent a component of the disease spreading process, although skin lesions may precede the development of lung lesions in 10-15% of the patients [16] .
Histological hallmarks of LYG include an angiocentric and angioinvasive T-cell predominant infiltration into vascular walls, associated with variable extents of tissue necrosis. Atypical CD20-positive neoplastic B-cells are EBV-positive [16, 20] . Differential diagnosis of LYG includes multisystem disorders (e.g., Wegener granulomatosis), and EBV-associated B-cell lymphoproliferative disorders, such as posttransplant lymphoproliferative disorder, HL, EBV-positive DLBCL not otherwise specified (NOS), and particularly T-cell or NK-cell lymphomas (e.g., extra-nodal NK/T-cell lymphoma, nasal type, and peripheral T-cell lymphoma, NOS) [9, 15, 20] .
LYG grading is based on the proportion of large atypical EBV-positive B-cells and necrosis, in relation to the background of T-cells [14] . Grade 1 lesions contain few atypical lymphoid cells, rare EBV-positive cells (less than 5 in highpower field), and focal or no areas of necrosis [11] . Grade 2 tumors present an increased number of large atypical B-cells, EBV-positive cells are readily identified (from 5 to 50 in high-power field), and areas of necrosis are commonly observed [15, 16] . Grade 3 lesions show numerous atypical cells, EBV-positive cells are abundant (more than 50 cells in high-power field), and areas of necrosis are extensive [11, 14] . Lesions that exhibit confluent sheets of atypical EBV-positive B-cells and lacking polymorphous inflammatory infiltrate may be better diagnosed as EBV-positive DLBCL and should not be classified as LYG [16] .
LYG is most commonly diagnosed in patients with evidence of immune dysregulation or immunodeficiency [20] . It has been reported in conjunction with autoimmune diseases, such as Sjögren syndrome, rheumatoid arthritis, sarcoidosis, and ulcerative colitis [14, 15] . LYG lesions may also occur in the setting of HIV, and in patients submitted to immunosuppression therapy [17, 21] . Immunosurveillance is often defective, as evidenced by low CD4 and CD8 T cells count at diagnosis [14, 28] . Although the incidence of LYG is increased in patients with evident immunodeficiency, other patients with LYG may not present an evident pre-existing condition, as demonstrated in our report [23] .
EBV infection has been associated with some malignancies, including nasopharyngeal carcinoma and Burkitt's lymphoma. It is also involved in the pathogenesis of various lymphoproliferative disorders with a broad spectrum of behaviour, like EBV-positive mucocutaneous ulcer, EBV-positive DLBCL, extranodal NK/T-cell lymphoma of nasal type, and LYG [28, 29] . The mechanism of EBV infection is speculated to be associated with an immune deficiency of the host to suppress the virus control [29] .
LYG management is challenging and depends on the grade of the disease, since the course of the neoplasm is highly variable; most patients progress to an advanced stage with a median survival of less than 2 years, and for patients who present multiorgan involvement the prognosis is usually poor [16] . Various chemotherapy combinations indicated for lymphomas, such as cyclophosphamide, vincristine and prednisone (CVP), cyclophosphamide, doxorubicin, vincristine and prednisone (CHOP) combined with rituximab (R-CVP and R-CHOP) have been used for LYG, especially in grade 2 and 3 cases [15, 30, 31] . Some achievement has also been reported with interferon alfa-2b in cases of lower-grade LYG [15, 28] .
In summary, LYG is an uncommon EBV-associated B-cell lymphoproliferative neoplasm that predominantly affects the lungs, but that may also be diagnosed in other sites. Oral involvement of LYG is extremely rare and usually represents the pulmonary spread of the disease. Given its unspecific symptoms and histological similarity with other entities, the diagnosis of LYG should be rendered with careful clinical, histological and immunohistochemical evaluation, since the treatment depends on the accurate diagnosis and grading. 
